GGA-3' as forward primer and 5'-GGT AAG CTT TGC ATC TCC TCT TAA CAC-3' as reverse primer, which amplified a 732 bp fragments. For the Nterminal 2/3 fragment of SAG1 from T. gondii, 5'-GTT GGT ACC GAT CCC CCT CTT GTT GCC-3' was used as forward primer and 5'-GGT AAG CTT GAC TCC ATC TTT CCC GCA-3' as reverse primer to amplify a 516 bp DNA fragments (Fig. 1) . Both DNA fragments were treated with Kpn I and Hind III and inserted into pQE30 vector (Qiagen, Valencia, CA, USA). The plasmids were then used to transform the M15 strain (Qiagen) of Escherichia coli. The C-terminal 2/3 fragment of Nc-p43 was expressed as a 26 kDa protein (Ncp43P) on IPTG induction and the N-terminal 2/3 Fig. 1 . Cloning of genes from the C-terminal 2/3 fragment of Nc-p43 from Neospora caninum (Ncp43C) and from the N-terminal 2/3 fragment of SAG1 from Toxoplasma gondii (TgSAG1N) in pQE30 vector.
Fig. 2. SDS-PAGE of M15 strain transformed with
Ncp43C (Ncp43P) and TgSAG1N (TgSAG1A) plasmids, which were expressed by IPTG induction (i). Ni-NTA column purified antigens were represented by 26 kDa and 19 kDa bands. Numerals on the left indicated molecular mass as kDa. Fig. 2 . Recombinant proteins were purified by passing through a Ni-NTA column (Qiagen) and used in ELISA at 5 µg/ml. ELISA was performed according to the method of Bae et al. (2000) . Bovine sera were diluted 1:100 in PBS/Tween-20. Heat inactivated normal rabbit serum (10%) in PBS/Tween-20 was used as a blocking buffer and HRP-conjugated goat anti-bovine IgG antibody (Sigma Chem Co., St. Louis, MO, USA) was diluted to 1:10,000. The cut-off value for positive reactions was calculated as 0.32 for Ncp43P and as 0.30 for TgSAG1A based on assays of sera selected as negative by ELISA and western blot (Bae et al., 2000) .
A total of 852 cattle sera were collected from stock farms randomly selected in 9 administrative provinces in 2001. Cattle sex and age were not identified. Of the sera samples, 103 (12.1%) sera reacted with Ncp43P positively, but not TgSAG1A (Table 1) . Differences were observed in the prevalence rate of N. caninum infection among the studied provinces but these were not statistically significant. In particular, sera of cattle from Jeju-do were free of N. caninum infection.
Ncp43P and TgSAG1A could be useful in combination for the diagnosis of neosporosis in cattle. Furthermore, these two antigens could be available for the differential diagnosis between N. caninum and T. gondii infection in mammals.
